Introduction
Infantile hemiplegia seizure syndrome (IHSS) is a descriptive term that refers to unilateral paralysis noticed in early childhood as a result of various pathologies affecting one hemisphere before or at birth. The seizures usually start within a few *Corresponding author. Tel.: +41-21-314-26-25; fax: +41-21-314-25-95.
E-mail address: roymercy@hotmail.com (R.T. Daniel). months after birth, followed by hemiparesis which is noted between 3 and 6 months. The condition then frequently progresses to reach a permanent hemiparesis and ultimately to intractable epilepsy. Often the epilepsy is of a catastrophic nature and, if not treated early can lead to developmental retardation. Over the years, hemispherectomy techniques for this syndrome have progressively evolved from anatomical hemispherectomy to functional hemispherectomy and more recently to peri-insular hemispherotomy 1 and other variants.
Case report
A 12-year-old boy presented for evaluation of surgical treatment for intractable epilepsy. The child was born by cesarean section (indication being maternal preference) with no history to suggest fetal distress. During the incision of the uterus there was an inadvertent incision on the scalp of the child with an underlying injury. The scalp and dural incision were closed primarily. Postoperatively, the boy had focal seizures and was noted to have left hemiparesis and an enlargement of the cranial circumference. CT scan showed a large right-sided acute subdural haematoma (Fig. 1A) . Despite evacuation of haematoma, the hemiparesis persisted and the CT scan (2 weeks after surgery), showed extensive hypodensity of the right hemisphere with mass effect and hypodensity of the contralateral medial frontal lobe (Fig. 1B) . With phenobarbitone, he was seizure free till 6 years, after which he had atrophy of the whole right hemisphere with cystic degeneration (Fig. 1C and D) and a small area of atrophy in the contralateral mesial frontal lobe. Neuropsychological examination showed an overall mental age of 6 years. There was impairment of short-term memory independent of the information modality. There was no dissociation between verbal and visuo-spatial domains, which suggested that most cognitive functions were supported by the left hemisphere. He underwent a right peri-insular hemispherotomy. Apart from a few minor spontaneous seizures (transient loss of contact) associated with fever in the first postoperative week, he made an uneventful recovery. The histological examination of the material from the surgical intervention showed atrophic cerebral cortex with few neuronal cells (mummified or calcified) accompanied by a dense reactive astrogliosis (Fig. 3) . At 1-year follow up, the child remained seizure free and medication is being gradually reduced, there was also definite improvement in attention, concentration and mood.
Discussion
The etiology of the case described here being unusual, provided us with a unique opportunity to study the evolution of the process of hemispheric damage. At the time of birth, he had a primary compressive injury to the right cerebral cortex from a large expanding subdural haematoma. In addition, he probably had a vascular injury, which could be venous, arterial, or a combination. The changes in the contralateral frontal lobe may be related to subfalcine herniation and involvement of the contralateral anterior cerebral artery. This therefore resulted in a massive involvement of the whole right hemisphere with consequent cystic encephalomalacia. The development of brain functions thus depended only on the left hemisphere. The combined effects of intractable frequent seizures, multiple antiepileptic drugs and hemispheric encephalomalacia explains the significant developmental retardation. In a recent survey of brain damage linked with operative delivery techniques, we find that during recent years approximately 1/3 of the newborns were delivered by operative techniques with a higher incidence of birth injuries. 2 However, penetrating intracranial injuries of the head during caesarian section are extremely rare. 3 To the best of our knowledge, this is the first case report of hemispheric damage sustained due to a surgical injury to the baby at the time of caesarian section. The term reflex epilepsy is used to designate a rare form of epilepsy in which seizures are precipitated by some specific sensory stimulation. The cerebral cortex corresponding to the function, which induces the epileptic crisis, is thought to be hyperexcitable. 4 Audiogenic reflex epilepsy has two subtypes. 5 While the simple type may also be regarded as startle epilepsy, the complex type (like music) may have emotional and psychodynamic factors that play a role in the physiopathogenesis. Based on a study of 20 patients with startle seizures, Chauvel demonstrated that the ictal dis-charge begins in the motor, premotor cortex with rapid spread to the mesial frontal area, parietal and contralateral frontal lobe. 6 The triggering of these discharges was attributed to the direct projection of sensory afferents to the motor areas including the supplementary motor area. In the case of audiogenic startle epilepsy, there could be a relay in the primary auditory cortex. The alternate hypothesis proposed was that the seizures originate in the supplementary motor area, which may have been triggered by the proprioceptive input of the startle reaction to a specific stimulus (motor, sensory or auditory). With respective to the causative lesion responsible for these reflex epilepsies, startle epilepsy is associated with large cortical and subcortical lesions whereas seizures triggered by cutaneous stimuli or movement are due to smaller lesions near the Rolandic cortex. 7 In the context of infantile hemiplegia, the first description of reflex (startle) epilepsy was by Alajouanine. 8 Seizures are typically of high frequency and episodes of status are also described. 7 Peraita described a case of Rasmussen's encephalitis with reflex (somatosensory) epilepsy who underwent surgery but with only partial relief. 9 Our patient is also similar to these patients as to the reflex nature of the epilepsy. The fact that only audiogenic stimuli (and not others like visual, touch, etc.) triggered the seizures, leads us to believe that the seizures were not only related to the startle associated with the stimuli, but also possibly related to a direct auditory reflex. The physiopathogenesis of this seizure could be due to the large cortical-subcortical lesion rendering these cortices hyperexcitable. The epileptogenic cortex was triggered either by direct impulses from the primary auditory area or indirectly through the startle component of the seizure mediated through the lemniscal pathway. The concept of peri-insular hemispherotomy is based on the principle of minimizing brain excision and maximizing the amount of disconnection so that most of the diseased hemisphere is unresected but functionally completely disconnected. During the creation of the peri-insular window, the white matter fibers from the whole hemisphere that pass through the internal capsule are disconnected. The intraventricular parasagittal total callosotomy eliminates the possibility of spread of discharges from the damaged hemisphere to homologous cortices through the callosum. The efferent connections of the hippocampus are eliminated by section of the fornix. The frontobasal disconnection and ablation of amygdala with anterior hippocampus removes the possibility of spread of discharges to contiguous structures or through the anterior commissure. The disconnection of the insula by section at the level of the external capsule or claustrum obviates the need for insular resection to prevent insular seizures.
In the authors' personal experience of around 40 patients with infantile hemiplegia treated with functional hemispherectomy, this is the first instance of audiogenic reflex epilepsy. In addition, in the review of the literature, we have not found any patient with this form of epilepsy being cured by hemispherectomy.
Conclusion
Infantile hemiplegia seizure syndrome can present with intractable reflex epilepsy. As in most IHSS patients with other ictal semiology, the patient suffers developmental retardation due to the catastrophic nature of the illness. This case report illustrates the unusual etiology of an iatrogenic brain injury at the time of caesarian section. When IHSS is of a catastrophic nature, surgical intervention is indicated. Eradication of seizures by hemispherotomy would in turn, maximize the developmental potential of the child.
